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Bropan MexayHapoLuan KoHQEPeHINA
Oprann3aihw OSpeANHBNHLIX Hauni A/CONT 15/F/2199
10 NPHMEHEHHIO ‘GTOMICH SHERTHH ORIGINAL: RUSSIAN

B MHPHLIX 18X

He noanemwut oraauehiio A0 OpHUMAALHOTO coofuenun Ha Hondrepenuun

TPYMEHEHIE MUKPOABTOPAIMOIPAUM I PATMOMETPLH
K JCCJEIOBAHMD BOIIPOCOB TEOPHM @JIOTALIMA

H.H. IlnaxcuH

Tlpe ZHAyLUMHE pACOTaMU, MPOBEJEeHHHMH MMEDOABTOpa Juorpaguuec Kiuu
METOJIOM, KaueCTBEHHO YCTAHOBJGHO HeDABHOMEDHOE DACIpEXEJIeHKe ¢ano-
TAIMOBHHX DEArEHTOB HA NOBEPXHOCTM YaCTHI CYJbQMIHHX MHHEpalIoB
¢roTanuorHol KpymEOocTH (1-6).

B jaHHO! padoTe JaeTCA KOIMYECTBEHHad OLEHKA HEOXHOPOIHOCTH
NOKDHTUA DPearcHTIAMM YaCTHL (Tolt me KpymHOGTH) TajeHUTA, chalepura,
nupnTa, XaJAbKOIMDATA M (IDODUTE.

Kpowe 570T0, U3JarapTCd Pe3yiAbTaTH PajMorpaduuecEux i pamuo-
ueTpnIecKMX NCCJeJOBaHU) REeHCTBHA XPOMATOB (¢ 0y ) H& Jenpeccun
cyaspuzos u JeHcTBue HEKOTOPDHX neMoogpasorarenelt Ha apxcoplinuD A
pacmpefe ienue Co0upareld H& TOBEPXHOCIH TPy ZHOPAOTHMPYEMHEX CY ABDHIC

MeTouka MUKDOABTODAIMOTDAQMM CYUECTBEHHO 38BMCHT OT 0COCEH-
HOCTell cOoCTaBe M pasMepa YacTin MmHepaa.

1. Iag vactun pasmepoM 500-200 Mk ¢ Xopowo BupaxeHHOH cmaiteo-
CTHD JAyUmme PEe3YAbTATH MOJAYuADICH *2TOJOM KOHTPACTHOX &BTOpAXHO-
rpadud C IpEMEHEHMEM NIacTHHOXK TMna MK (HIK®M), ¢ TOIMMHON BMYIb-
cuornoro croa 7-10 Mk (3),

2. Dag vacTu To}f Ee EpYyNHOCTM, HO He oCnaJabmuX xopome#
cnaliHoCThD, & TAKXe JIId Colee MENROI'0 MuHepaa (200 MK) mpUMEHSAET-
Cf HBHECEHUe BDMYJIBCMOHHOTO CJ0A HENnocpeACTBEHHO H& IN0BEDPXHOCTh
KCCJeyeMux yacTal. JId 4acTul, pa3Mep KOTODHX HEe IPEBHIUAET 75 MK
(puc.1), npuMeHAeTCH METONMEA MOKDOH 8BTODAJHMOTpPAPMH (4).

3, TonHad xapaKTepMCTHEA pacIpefeleEMA DeareHTa Ha MNuEepale
MOEeT GHTH NoJyueHa (pUMEeHeHHUeM BHINEYKA33HHHX MeTOJUK CORUECTHO CO
cnefopo# uugpoawvTOpaxuMorpagueli, IlocjepHAA NO3BOAAET JCTAHOBUTH KAK
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paCnpe ZeJeHIe peareHTd NO NEePUUETDY OTIEJSLHHX uacTun, TaK ¥ ajcopl-
{#D PEArcHIOB OTXENBHEMM YacTHLAMY (O TALMOHHON myJbNN (5).

KosmyecTpenHan oqeHKa CJI0¢B peareHTOR Ha uacTUUax pasuepou
200-50C MK MpOM3BOJMLCA Ha OCHOBAHMH MUKPOJO TOME TPUPOBAHHUA HOYE]-
HEHUH! yVaCTKOB MUKDOABTODALAOTDAMM, MOJYYEHHHX KOHTpacTHO! MUKpO-
aBropa muorpadueit (3)., Iad ompeleJeHus B3aBUCHMOCTH MJIOTHOCTH Hoyep-
HEHUA pagnorpa@uueckux OTNEYATKOB OT AKTHRHOCTU 4aCTHl IPUNEeHADTCA
OTAIOHH ¢ OLDPEACNSHHHM KOJKYECTBOM peareirTa, KOTOpPHE BKCIOHMPY DT~
CA OIHOBDEMEHHO C U3YUBEMHMJ YACTHLAMHM IpH Temneparype 10-12° g
CyXOoM BO3XYXE JIA YMEHBIEHUA DErPECCHM CKPHTOTO n3obpaxenuda, OxHo-
BDELEHHO 9ECIOHUDYeTIcs KOHTPOJBHREt o0pasen ToTe e cocrasa, B Cly=-
dae ¥aJIHX axTUBHOCTe! 06pasNoOB I KeOOXO JUMOCTH IINTENBHHX 3KCIIOS3H-
Luit KOHTDOJIMPYeTCA BEAKYKHA ONTHYECKOHM IIOTHOCTH Byann gororpadu-
4ECKOTO C10A, A 4ero NMpH COCINIEHMH TEX Xe YCAoBui o0padaTHpaeT-
CA HEOOJyYEeHHAA MJIACTUHKA. BBUIY [enecoo0pa3sHOCTH PAaCOTATH HA JiMw
HE/HOM YYaCTKe CEeHCHUIOME TpHYECKOl KPUBO# ONpe IeAANTCA SKCIOSULUM, -
flapie HOpMalbHHE MoTeMHEHNd gorosMyascunm. llo pesynpraraM dhoToMe T~
PUPOBAHMA MUXDOBBTODAINOT DANMH, MMeDLe# 06JaCTh HODMANBHEX MOTEM-
Heunit (He mpernmapmux 2,0), CTPOXTCH KpMBAA pacnpegeJieHusd,

AGCoNDTIAA MIOTHOCTE NOKDHTHA OT AN BHHX YYaCTKOB IIOBEPXHOCTH
YACTHL ONpe eNfAeTCs N0 IJIOTHOCTH NOTEMHEHRUA MMKPOABTODA AMOrpadnu
conocTaBleHneM €€ C MIOTHOCTHI NOTEeMHEHUA 3TaJIOHA.

[pyMeHADTICH CJeIypmuUe CHOCOOH NPUATOTORJIEHNE STAJOHHHX MCTOY-
HMKOB,

Ha mimps MmHepalJa HaHOCUTCA HEROTOPOEe ROJHYECTBO MEUEHOTro
PEareRTa B BUAE DACTBOPA Pa3NUuHO#t KOHNEHTpAGMM., OCpasuM mocie
BHCYNIBAKUA Ha BO3JZYXe DaJImoMeTPUDYDTICA ¢ COGJDACHMEM TOYHHX I'e0-
MeTpMueCXIX ycloBuil, OIMHAKOBHE Da3MepH yUacTEOB, NOJIBEpranmmxcd
pajioNe TPHDOBEEMD, CO3JADTCA KOLIMMATODOM U3 ILICHKH HUTPOLENADAO-
i, llo pesyspTaTam pajMOMe TpHYECKUX u3Meperuit alCoOMOTHHM MeTOIOM
OMpefeNAEICA BETUBHOCTS odpasua (7). OCpasui SKCMNOHUPYRICA OLHO-
EDENEHHO HA OJNHOY IUIACTMHEE B TEYEHME DA 3JIUMHOTO BDEMEHL ¥ 0THEYAT-
kIt MX mOIpepraprcA (oToMe TPUPOBaHMD. [I0 pesyibTaTaM paJuoMeTpuye-
CEHX ¥ (DOTOMETDMYECKNX H3MepeHuit cTpoATCS XapaKTepHC THYECKHE KpU-
BHE, JAIOLUE BOSMOKHOCTh CYJNUTH 00 UBMEHSHHSY CTENEHM NOTEMHEHHT B
SABUCHNOCTM OT aKTHMBHOCIV OO0Pa3LOB NPy pABAMYHON IIDOOIEHTENBHOCTH
DK CNOHEDOBAHUA

Tyammuy paj uoaKTMBHEMU HCTOUHMKANE JJIA KOJIMYECTBEHHOM pa 1o~
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rpapun ABNAOTCA pAAMOAKTHBEHE MoHOCKoM (8), Pamee Hauu YCTAHOBJIE HH
(9,40) ycroBMsi, NpM KOTODHX Ha NMOBEDXHOC TH MJIACTUHKM XUMHYECEN YK~
CTOro 3oJora oopasyerlca a HCOPOUMOHHH! MOHOMOKEKYLApHHM caoft KcaH~
ToreHara, ®oroMeTpuvecknit aHanus & BIOPa JUOrpadMUECKOr0 OTIeyaTER
I0CRa3al NnoJEYD ONHOPOJHOC Th YKA3aHHOr0 3Tal0OHA,., JadA adcopTHol
OEHKM MHICHCUBHOCTM U300Paxeuus Ha ABTOPAJUOr'PaMMAX YUMTHBADTCA
ko3 mumerTH 0CPAaTHOIO PaCCeAHMT MalepUasa, Ha KOTODOM aJcopoupo-
BAJICA DEAaTeHT. .

Ha puc.2. mpepcraBieHH KpupHe pACHpDE JCNCHMUA IOTEMHEHuit MUKDO-
aBTODaJAOrPAMME YACTHUH ranenuta- 4-u pamorpajMuyecKoro oTmevyaT-
K& 30JI0TOH MIACTUHKM ¢ MOHOCJIONHNM NOKDHTMEM STUIOBHM KCAHTOTEHA=-
TOM C 335- 2~ NIpH JO3MpoBKe peareHrta 100 r/T.

Kpupad moTeMHEHNA BCJIEICTBUE OIM3KMX 3HAWEHMR KODOUINEHTOB
00paTHOTO PACCEAHWA TANCHMTA ¥ 30JI0T8 MOZBOAAET ONPECAUTH UUCIO
WOMEKYJIADHHX CJOEB HAa YyYAC TKaX MMKDOGBTODAJMOTDAMMH M XapAKTepU30-
BaTh HEDABHOMEDHOCTH DACHPEJEACHMS HTHIOBOTO0 KCAHTOTEHATa HA MO~
BePXHOCTY rajeHNTa. DBapiaIiioHHNl KOXPUIIMEET HEPABHOMEDHOCTH NOKpH-
T1d TaJeHNT8 OTUIOBHM KCAHTOTEHATOM CocTaBnieT 168%. Ilpm srou
OTHOMEHNE MAKCHUMANBHOIO MOKDHTWUI K MUHAMAJBHOMY HAXOJNUTCHA B IIpe-
Jerax 3-8 B B HEKOTODHX cayvyaax gocruraert 15, IIOTHOCTH NOTEMHEHHA
OTXENBHHX yYACTKOB MMKDOABTYODAMOr DaMMH paAsHA MIOTHOCTH NOTEMHEHMA
ByaJau, UTO yRASHBACT HA CTCYTCTBME DEATeHTa HA JAHHHX yYaCTKAX.
lloBumEeHNEe JOBHMPOBEM 3THIOBOTrO KCAHTOTEHATA B 3 pasa He NpPUBOAXT K
0ABJAEHAN CIUIOWHOTO MOKDHTMA YaCTHMI] peaU€HTOM, a CIOCOGCTBYET JMmE
BO3DAcCTaHUD KOBPUIMEHTa HepaBHOMEPHOCTHA J0 335% M OTHOMEHMS MIOT-
HocTeld mokpHrua Ko 410-17,

Kak nokasHBaeT MMEpOA BTODaJMOTpadiuecEoe HCcCMe fOBaEMe, OyTH~-
NOBHHE 1M WM30a8MUJOBHE KCAHTOTEHATH TAKEe paCHpemelinrci He paBHOMEDHO
Hd NOBEDXHOCTHM YACTHML rajerura. Ko S¢fuiMeHTH HEePaBHOMEPHOCTH DaBHH
B 3TOM cJyuae 262 u 289% C OOTBETCTBEHHO .

YueHbIEHNE HEpABHONGDPHOCTH HaGIDJAE TCA B clyyae COYETAHMA JIBYX
PasAMYHUX KCAHTOTeHATOB., Ha puc.3 mpeJcTaBlIeHA XKpUBAf IO TeMHEHUA
MHEDOA BTOPAMOTPAMMH UACTHMI] TaNeHNTa, 06padoTaHmux cmechd (1:1)
OTHIOBOTO I Oy TMIOBOTO KCRAHTOTEHATOR NPU CYMMA DHOM Josuposge 100
r/t. IlpiBefieHHad KpUBas XaDaKTepU3y el 00Jee pPaBHOMEDHOE IOTEeMHEHUE
MHKDOB BTODALMOTPAMUR 11, CII€J0BATENBH), (OJIee DABHOMEDHOE DACIpe e~
JEH}€ KECAHTOrEHATA Ha NO0Be PXHOCTH. HoopMLUEHT Hepa BHOMEDHOCTH
CHHEG€TCHA B 3TOM Clyuae JOo 73%, NpHM OJHOBPEMEHHOM CHMXSHME OTHOWE-
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HAd IUIOTHOCTEH MAKCHMMANBHOIO M MUHAMAJIBLHOI'O MOKPHTUA N0 2-3, W10
TIPOMCXOJIT 38 CUET YMEHBUWEHH IJIOLAAM YYaCTKOB, He B3aHATHX pea Irex-
TOM. JTO ABJEHUE oOmcnsfe:r, B0 HEKOTODO# cTeneuu, mNOBHIEHHE pnora-
[UORHOTO M3BJIEUEHNA B CIy9ae COBMECTHOIro jedcTBuA JBYX CYIBprm g~
PaAbHHX coOupaTenei.

Pa JuorpadupoBaHue CJ0EB DPEATEHTOB Ha YaCTHUAX pa3MepoM-74 MK
MPOA3BO JUTCA COTJIACHO METOJMKE MOKpOH MUEpoaBTOpa FuoTpadun (4) Ha
OCHOBAHMI ONpeJeIeHMA KOJNMYECTBA MEUEHOTO DeareHTa, HEOGXO0IEMO I'0
Al BOCCIAHOBJEHMA OJHOIO 3¢pHA cepedpa. Jid STOro HA ope IMeTHOE
CICKIO HAHOCUTCA TOHKMR CJON = NOANOXKA ,~CAYRAUMA JAA YMEHbUEH M
PacTeKaHUd KaImiM DAacTBopa MeueHOro peareHTa, Ha O LJIOXKY HAHOC ATCA
xenxa (0,1 M) pearenta, cojepramero S5%°.  Iocre MCNADEeHNd BO JK
HA miomajb, 3aHATYD DEBrEHTOM, HAHOCHTCA TOHKWM 3amuTaui clolt, He
BHXOXAmMME 38 TPAHMUH EAIJIM. [[pHrOTOBJEHHHHA TaKmy 00pa3oM 3TAlIOH
PazuorpagupyeTcad H IpoCcMA TPHBAETCA B OTPARCHHOM CBETE HA META&JJO0-
rpapauecron uuxpocxome (141), PororpapmuecEue CHUMKH JeJapTci ¢ 3-4
JUACTKOB IpOCUATPMBAENOH IT0BEPXHOCTH 3TaJOHA. C [OMOILD HaKJ& IH Bae -
¥of Ha HeraTUB MAaCWTAOHOM CETEHM NOJNCYUTHBAETCH cpe rHeapupueraye ckoe
KOJIXYeCTBO 3epeH cepelpa M OnpeJenderca KOJIUYECTBO MEUYEHOTO pea IeH-
T8, HEOOX0XMMOEe JJA 00pa30BaHUA OZHOr'O 3epHa cepelpa. 3epHa cepel-
P& Byamu, pasuMep KOTOPHX SHAYATENbHO MEHBIE, BO BHHMAHME HE NpUHK-
MaDTCH o

Pe3yIbTATH ONHTOB NOKA3ZNBANT, YTO OpH Pa3JMYHHX KOHLEHTpAI{HMAX
pearenTa Ha BOCCTAHOBIEHNME OJHOTO 3epHA cepedpa Tpedyerca 0JHO
T0 ®e KOJHUYeCTBO MEYEHOr0 peareHTa, OPH 3TOM KOJNYECTEO B -vacTu,
HEOOX0A¥M0e Jid 00DPa30BaHud 0IHOTO 3¢pHa cepedpa, paBHO 3-4, YTO
TOBOPUT © BOCMpPOU3BEJEHUA TYBCTBUTENBLHOCTH sMyascum I'oudepra (41),

C mpudeHeHWeM JaHHOM MeToNuEM KCCJIEeJOBAHO B3aMMO e itc TBie
9TUNOBOT O, GYTUIOBOTO M H30aMUIAOBOTO KCAHTOUEHATOR C X8JbKONUDH TOM,
TaJICHHTOM 1 calepHTOM, & TakEe TPHAEKMIATA © ¢apopuror. HepasHo-
NCDHOCTH DACIpENECNEHN STMIOBOTO KCAHTOTEHATA M3yueHA KAK Ha no Bepx-
HOCTH Y&CTHI Xa&JbKONWDUTA IIpM DABAUYHOM SHAUCHHYU BOJOPOJHOTI0 NOKA3a-
rens (pH), EOTOpoe CO31aBAJIOCH KOHIEHTpaIMe#l THAPOOKMCH KaJbpiud
(radn.1), TaR ¥ Ha MOBEPXHOGTH CpasepuTa -B ReHTDPAABHOM cpe e
(radn.2), Pa nuorpaduueckr MHCCle 10BANKCH 3epHa, Nepeuejimue B NeHY
mpr roranus (NeEEHH# NPOLYET) M HecdIOTHpOBaHHHE (HemeHAHH NpOXY XT).
laHENe TAOK.] 1NORA3HBADT BIUHME Ha PE3YABTATH (QroTallUM HEe TOILKOQ
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KoJINYeCcTBa 3aKDEIIeHHOTO peareHra, HO M pacnpejeljieHns ero Ha mno-

BEDXHOCTH YaCTHIH.X
Tagauya 1

[IeHHNI NMPOXyKT lleneHHNY PO Iy KT

Cpernee EoJHMue- Ko aphm~ Cpejuee koauve- | Koodbdmun-
CTBO aJXcopOupo- LUAEeHT CTBO &JCOpPOUPO~ | EHT HepaB-
BaHHOT'0 H& mO- HepaBHO- BAHHOT'O H& MO- HOME DHO~
BEDXHOCTH YacTH- MB%HOCTM BEDXHOCTM YacTH- [ CTH B %
IOH KCAHTOTEeHATA B IIH KCAHTOTeHaTa

{0‘12 ur/uxz IO“iZMr/uxz

7,0 142 [ 248
8,0 433 237
9,5 164 28
11,0 ! 164 256
12,5 ’ 166 , 139

IIpu 0CTETOYHOM KOJMYECTBE KCAHTOTEHATA, SaKpenuBuUerocA Ha
NOBEPXHOCTH, YTO B JAHHHX ONHIAX COCTABJAIO BENUYMHY P TpeJenax
4,'9-8,6.£O"iz MP/MKZ, nepexoxy YaCTHUH B NEHHH{ NpOJyKT 3aBMCUT
TJIaBHHM 00pa3oM 0T CTENeHM DABHOMEDHOCTY IOEDHTHA DeareHTOM.

B ciyuae manoro moriomeHms peareHTra, uTo, HAIpUMED, IPOMCOIMT
Ip# BHCOROM 3HAYEHUH DH, BEDOATHOCTH MONAJAHNA B3eDPEH B NeHHRH npo-
IYET QJOTANUM ONpeJeNdeTCA NMpEeMMYlNEeCTBEHHO He XapakTepoM paclpeje-
JAC€HUA DearcHTa Ha NMOBEPXHOCTH, & EKOJMUYECTBOM 3aKpenyupleroca Ha Helt
pearenra, Takasd Re 3aBUCHMOCTDH PE3yALTATOR PJAOTANUM OT KOJHMUECTHA
8JCOPOMDOBAHHOIO DEareHT& M €Tr0 pacnpejieJeHud Ha IIOBEPXHOCTH YaCTHUIH
HaOJDJaeTCAd NP QIOTALMK PJIDOPUTA TPUIELMNATOM HATDUA,

TIp1 OfHOM M TOM Ke KONMUECTBE DeareHTa, BaKpeNUBLEMCI HA MuHe-
paje, ero QroTauuA 3aBUCMT OT PABHOMEDHOCTN DACIpE AeJeHNd pearesnra
(cm.radn,i. pH=9,5).

OTMeYeHHOE BAMAHME HEDABHOMEDHOCTM DAcHpeJeneHUd (JIOTAIlMOHHHX
KOJIEKTOPOB HA MUHEDAJAX NPY JOCTATOYHO BHCOKMX KOHLEHTDAUMAX pea-
TEeHTOB MOEET OHTBH TaKEe NMPUUMHON OTCYTCTEMA OJZHOBHAUHOY 3aBHCUMOCTH

2
N
Y
\
\

X IOKpHTHE 0THECEHO K N/ONAZM rOPH3OHTANbHOM NpOEKUAM UaCTULH.
3HaueHue KoappuumenTa peabefa M LEpPOXO3aTOCTH TIOBEDXHOCTH NpUHA-
T0 NOCTOAHHHM,

/
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GIOTHPYEMOCTH MUHEpaJa OT aJcopOUMy peareHTa, YTO GHIO yCTAHOBJIEHO
pajmomerpiavecku (12). C ypeanucEnem KOHIEHTpalMK B PacrBope KoJuye-
CTBO &JCOPOMPOBAHHOIO KOJJIEKTODA BO3pacTaeT, HO OJHOBPEMEHHO ITOBH-
LaeTCA # HeDABHOMEPHOCTH €T0 B3aKpeIleHusa ¢ 00pas3oBaHMeM NOJACJIO M-
HHX CKomnenmit pearenra. [l03TOMy MOBHUGHME KOHIIEHTDANMHM KCAHTOTE Ha-
Ta CBHUE ONpeJNeJIeHHOTO 3HAUEHNA XOTA M BHBHBAET yBEJIMYEHHE KOJIMYE-
CTBA 3aKPENMELETOCA KCAHTOTeHATAa, HO He yayyuwaeT QAOTHDYEMOCTH.
W3yuenne pacnpeneseHUA KCAHTOTEHATOB Da3IUYHNX CIIMPTOB H& CYJIb
(PUIHHX MHHEPAJAX B 38BUCUMOCTH OT KOHUEHTPaMM KUCJIODPOJA B PACTEOpe
IIPOEO JUN0Ch B CIeUManbHOM anmapare (13), NO3BOJADEEM O0ECOEYNTH
TOUHHH €O°TaE aTMOC)EDH C COOTBETC TEYDIMM J[O3UPOBAHHEM KUcI0opo g u
APYTHX KOWGOHEHTOB ra30BOH (asi, KORNEHTpalmd KUCJOPOJA B BOLE CO-
crasadnaa 0,45, 10 u 36 wr/n. B racn. 2 NOKa38HO BIMAHME MLIMHH Da JIu-
Kaja 1 KOHLeHTDAL:™ KMCJIOPOJA Ha HEDABHOMEDHOCTH 38KDEIUIeHMA KCal-

TOTreHaTa HA YAaCTHMUAX Cwanepura (PH=7)- Tadauus 2
A——

KoH= THIOBNHE KCAHTO- | Byrunosu#t xca~To- H30aMunoBHif

HeHTpa- TeHaT TeHaT KCAHTOrEeHAT

s Kuc-| 0ABu€="TRopOu=-"[KOIUTEe~ |ROpPH~ |KOIAIE= | RO NP —

nopoza |CTBO @J= | LMEHT  |CTBO &J- |MEHT CTBO &~ |QUeHT

B wr/n |COPOMPO~ | HepaBHO-|COPOMPO- |HEDABHO- [COPOMPO- |HEpaBHO-
BAHHOTO | ME@DHOCTIH|BAHHOI'0 |MEDHOCTH [BAHHOTO negnocm
KCaHTOTe~ | B § KCcaHTore- (B % KCAHTOTE-| B

Hara HaTa HATa

B_MI/T |B_Mr/T B_MI/T

O G5 S G S T B et ek St et St @t o g o ot o W S S B P R ot S R ¢ e et Ty e g ot e o] 4 6 e e S w ou  e r —

0,16 0,0040 100 0,0080 0,0100 89
10,00 0,0099 110 0,0160 ~ 0,0188 107

36,00 0,0411 107 | 0, 004 0,1£00 568
B Clyuae INPUMEHEeHMA 9STUIOBOTO KCAHTOI¢HaTa INOBHIEHHue KOHLEeHT~-

panuMn RKMUCIOPOZA HE3HAUMTEJNBHO BJMAET HA HEDaBHOMEDHOCTH pacIpejeJe-
HAA KOJJEKIODa H& MOBEDPXHOCTH cpalepura. KcaEToOTeHaTH OyTUIOBOTO #
#30aMuIoBOr0 cnupTon (B OTAMYEE OT BTUIOBOTO) 3HAYMTEJHBHO 9HEepIruvy-
HEE B3aMMOJeHCTBYNT ¢ YYACTKAMU NOBEDPXHOGTH CyJsbbuza, moxBeprmmMu-
CA HAYaJbHOX CTEmeNM OKMCJEHUA. JTOMY COOTBEICTRBYET De3K0e yBeJmue-
Hie HEDAaBHOMEDHOCTY 33KDEINIEHHA KOJJIEKTIPE,

[Ipu nsyvyeHmnm geiic TRus UBRECTH HA pacrnpe esieHye KCaHTOTEHATOB
Pa3INYHHYX COMPTOE HA XaJbKONUDUTE M clanepure BHACHUIOCE, YTO DU
osmeyr JIAd ECeX WNCCJEJYEMHX KCAHTOTEHATOB CHUXEHMU NOTJIOLEHUE C Y Ee-
ANYEHUEeN [0BMPDOBKM H3BECTH HEDaBHOMEDHOCTH 3aKDEIUICHHA HX pPa3JIMYHE,
Ko 3QiuvenT HepaBHONEDHOCTH STHAOBOTO KCAHTOrEHATA PN yBeJMYEHHU
pH u3MEeHAeTCA OYEHD ¥AJO (pmc.4 u 5), s OyTHBOBOTO ¥ M308MMJIOBOTQ

L
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KCAHTOTENATOB XAPAKTEPHU DesKue MBMEeHEHUA BeJMUMHU KO IPpumienta
HepaBHOMEDHOCTM NpM Nepexofe OT OJHOTO K Jpyromy 3seaveHuo pi (puc.5,
B IPUCYTCTBMM H3BECIU.

Takum o0pa30M, IpU aHanu3e JAHHHX 8JCOpPOLMK M HEPABHOMCPHOCTH
3aKpenaeHNd DASAMUHHX KCAHTOTEHATOE A CYJIBQUIHHX MUHEDAJAX BHACHH~
JIOCh, YTO 9TMJIOBH} XCBHTOTEHAT BO BCEX MCCIEJOBAHHLHX CJyuddX (mpu
pas3aRuHOll KOHLEHTDAUUM KNUCHAOPOJa B MyJbNE W NpPU pasJIAUHOM 3HAUEHMH
pH cpeju) sakpemndercd Ha MOBEPXHOCTH MuHepaja CoJee DABHOUEDHO,UEM
OyTUNCBEA M M308MUJOBHI KCAHTOTEeHATH. C 8TUM CBOJNCTEOM, OUERHJIO,
CBA3aKE0 Gosee sppeKINEHOE AeficTRMe aopauuy npu QAoTALMM 3THIOBLM
KCAHTOTEHATOM.

3aKpeiieHye ¥ pachnpejeseHue peareHTa B 3aBUCHMOCTHU OT KOHLEHT-
palMy KUCJIOPOJ& B DACTBOPE M3YYaJOCh TAKKe NpH (PrOTalii QIoopUTa
TPU JELMTIa TOM,

BN0TAQUOHHHE OINHTH BEJUCH Ha HECKOJIBKO BMJOUBMEHEHHON! yCTaHOB-
Ke, NpUMEHABUWEHCA B NpeIHAYLUX HCCJie JoBaHUAX (13). Konuenrpanua
KMUCJOpOJa PeryIupoBalach NapHUaNbHLEN JTARJCHAEM OUMUCHHOTO KUCJIOPO 1A,
y JaJienne nociejEero u3 pacTBOpa ZOCTUIAN0CH NpOoIyBKOJ OUMIEHHEM
a30ToM. I[pM NMOBHIUE HMM KOHIEHTpauMy Kuciopoja B pacrsope or 0,17 xo
39 Mr/n BpenA (AOTaLUM MOXHO COKpaTMTh ¢ 10 10 4 MHH. M B TO %€
Ependa u3BJleveHMe QJNpUTA B NEHHHWE NPOJYKT BO3pAcTaer C 3750 xo
89,0% IpM yBeJUUEHMM NOTJIOLEHNA TPUIENMIATA NEHHHM MPOJYKTON C 26,0
mo 60% (mo oTHOwWEHMH K MCXOJHOM KOHLEHTpaluu), Mukpopa fHoTpadiuecroe
jccJrie JOBaHMe IMMOKa3al0 paclpejeleHAe KOJNMEKTOpa Ha NOBE PXHOCTM Hac-
T QJIDOPHTA M3 GJIOTALMOHHHX IPOLYKTOB.

llpu ¢noTanu¥ T 0CECKHCJIODOXEHHOM NyJbNe W B NyJible C OTHOCH-
TeJBHO Hu3KOf KOHIleHTpauuel rnciopoma (0,17 u 8,3 ML/J1) OTMEYAETC
Gonbliad HEpPABHOMEDHOCTb DAaCHpEJeNEHLif pearenTa Ne MOBEDPXHOCTH UACTHY
(JIOPHTA M3 MEHHOTo mpoxykTa (puc.6,7). B 0TOM CAyyae KO IPEULUEHT
HepaBHOMEDHOCTH COOTBETCTBEKHO paBeH 224 u 140%. Ha uacTuiax neHso-
TO MNpOJyKTa, NMONYUEHHHX NPU (QJAOTALMUM C BLHCOKHUM COLED#aHMENM KMCIODO-
ra 39 mr/n, kKo9dpHUUUEHT HePaBHOMEPHOCTM COCTABJIAET ECETO JHMUD 7455
(puc.8). I wacTHI HENEHHOTO NPOAYKRTA KOSPPMUUEHT e PABHOMEPHOCTH
BHDARAETCHA COOTEETCTBEHHO EenuyuHanu 187,160 u 200¢%.

llpuMeHeHME MMEPOABTOPAIMOTPAQHM JAJ0 BOBEOXHOCTH TAKMM 00pa-
30M IOKASaTh BAMAHNE KOHUEHTPALuUM KMCN0DOJA HA QUKCALID QrOTaLMOHHO-
TO KOMJEKTOPA Ha IIOBEPXHOCTH JWODHTA. B cayude NpiuCIIeHUd BHOLMX
,MDHHX KMCAOT 9TOT (QAKTOD CKASUBEETCSH, KDOME TOIO, MM PJIOTALNI

Bl Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120030-5




Approved For Release 2009/08/19 : CIA-RD88-00904ROO10020030-5 ‘
) , A

| |

-8~
GapuTa, TMUTAHOBHX MMEEPAJNOB, HUPKOHA, focdaroB m Ip. (14,15).

Hamu Takxe MCCJeOBaJOCh COBMecTHOe Je#cTBME KCAHTOIEHATOB
HU3MUX CIHMPTOB X MOBHUEHHHX JO3XDPOBOK nexoodpasoparesel Ha (paoTanuUp
cpajsepuTa, NUpPOTHEA M TaJNEHHTA.

JRCrnepUMEHTH NMPOBORUIKCH B HellTpaabHOM ¥ menoyHo#! cpejax Ge3
aKTHBAI[AY MMPPOTMHA X cajzenuTa CONAMU TAXEIHX METANIOB.

MonoXuTENbENE DPEe3YALTATH COBMECTHOTO JedCTBHA KOJJIEKTOPA U HC-—
HOOGpA30BATE]d OTMEUEHH B JOBOJIBHO WXPOKOM JMANA30HE BOJOPOJHOTO
noxkasareni cpem (6, 16, 17, 18). Ypeanuen#e JKO3UPOBEM KCAHTOTEHATA
WIM OpMMeHeRUe KcaHToreHaTa C Coubueld pnuHol yTJeBOLOPOJHOMN Lenu,
Ipu OGHYHOM JOBUDOBEE LCHSHMBATENd, MAJ0 CK43HBACICA Ha O BHIEHUU
W3BNeUeHHMS MMHEpala B MEHHHY npoaykT (puc.9), X014 GuCOPOUMA KOX-
JEKTOpa yBEJIMUMBAETCA NMPH BTOM BEChMa 3aMETHO (puc.10). Beenenue
cepu~35 B COCTAB KCAHTOTEHATOB PABAMYENX CIAPTOB NO3BOJMIO yCTaHO~
BUTH WBMeHeHHe ajICOPONMY KCAHTOTeHATAa WMHepaJaMu npu Quoranuu CyIb-
(MEOB MOBHUEHHHMEA JO3MPOBKAMU NEHOO0Spa30Barend. lloBHleHEHE JO3MPOB-
¥ BCHEHMBATENA OKABHBADT DAsNuuHoe JefcTEMe HA M3MEHEHMe aJcopoLuH
KCAHTOTEHATa DASHHMU CYJIBPUJIHHME MEHEDaland, B oOnHTax c rajeHuTOM
mOTJIOWEHME KCAHTOTEHaTa CHadala NOBHEAETCHA, SATEN HAUMHAET CHUXATH-
ci. B oTmuume or chaiepuTa (NpaKTHYECKM TMOYTH HEN3MEHHAA afcoponns)
y MUDPOTHHA U NNDUTA OTMEYAETCA SHAUMTENBHO OOJIbIEE MIUEHEHHE aj-~
copOnMm, NPUYEN C yBeAMUEHMeM IJIUHH yrieBoJOpO ZHOM Lenu KoANeKTopa
# KOHLEHTpAlLMH €ro Jid CHUXEHUA ajcopOnui KCAHTOreHara TpedyeTcd
Gonpmad KOHNEHTpalusA BCTCHWUBATEJA B MNyJble (pmc.10). Yiyumenzme
(n0TANMOHHHX DE3yABIATOB, B CIyuae yBENMUERMS AO3MPOBKHL neEoo6pa 3o~
paTeJd, OTMeYeHo JInd Bcex 4 WMCNHTBHHHX cyispuzos. Hancospmee nOBHIME-
AMe MBBJEUSH;s HAGADJAETCH NPHE QroTaumu cparepura - ¢ 52 JO 85% u
mMppoTHHE ¢ 12-20% xo 83-96% (puc.l4). NosyyeHHHe pe3ya>TaTH HAXO-
JATCA B COTrJAacHM C DPe3yJIbTATAMMA pador Jlea n QiybuaHa 19).

Ipope eHHOe MMEPOABTOpajUOrpadrueckoe MCCJAELOBARNE MOKA3AIO,
yTo MOBHEEEME NO3MDOBKM BCTEHHBATENA B DAJe CHyuaeP OKA3HBACT BAMI-
gMe He TOMBKO HA afcopOuMp, HO M Ha pachpejlesieHNe peareHTa KOIIeR-
TOpa MO NEpMMETDy M HA TOBEPXHOCTA 3€PEH MUHEDpAIa. Tax, HANPHUMED,
ecan mpu jJosuposke IC, paBHod 200 m 460 r/T, BCTPEYATCA JHILB OT-
IeNbHHE 3epHA NMPPOTURA C HEDABHONEDHHN DACIIpe eleHHSX KCRHTOTeHAaTa
(puc.12), 10 mpE AOBKMPOBKE, paBHOH 4800 r/T, Ha oabmell 4aCIH
3epeH MUPPOTHHA cofupaTens pacnpelieieE Bechua HEDABHOMNEDHO (pEc.13).

LI0Y-%%
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HccaeoBaHMA C PAJUOAKTUBHHMM M30TONAMN NoKa 3aji (20, 24),4T0
XpoMCOJeDRAmue MOHH He BHTECHAIDT UOHH KCAHIOTeHATA C NOBEPXHOCTH
cynbpHIHHX MMHEDB8IOB, B HacrodAwei padoTe BNepBHE TpUMEl.eH MeueHH}]
XpOM Jf M3YyUEHUA Jempeccupypuero JeACTBUA XPOMATOL. Ancoponusa
XpOMCOIEDEALUX MOHOB U3yyalach B SBBUCHMOCTH OT paBHOBECHON KOHILEH-
TPAlMX pAacTBOpa OUXpoOMaTa NpH MOCTOAHHO! TeMnepaType. PesyapraTH
BKCIIEPUMEHTOB [0 AJCOPONMM XPOMCOJNEDEALMX WHOHOB IMPUTIOM U TaJCHU ~
TOM B JOCTATOYHO} CTEIEHM OMMCHBADTCHA ypaBHEHMEM (PpeHHIMXA. Cne-
IyeT 33MEeTHTh, YTI0 3FECh M B IaJibHedmey pacueT Be JEeTCH 10 &JCOpOLHM
dmxpoMaTa, x0TA QopMa HAXOXXEHHAS XpoMa NDPU ajcopOIuM MOXEeT OHTb
uHolt, HepacTBOpMMHE COJH, 00pa3ynuUecA MpH npudaBIeHNM IBYXPOMOBOiH
COJM K pacTBODY COMM MeTaJNad, XpoMal KOTOpOTO HEPacTBOpuM, OCaxja-
DTCA B BHJIE XpoMara, a He OMxpoMmara., JI0 NPOKCXOJHUI B pe3yIbTare
TOrO0, UYTO B PACTBOpE OuXpoMaTa BCETlA NMEEICA He G oJblIoe KOJUYEeCTBO
MOHOB BOJOPOJA M COTJIIACHO DABHOBECHD:

Cn, 0,7+ H,0— oH" +2040,
& PacTBOPUMOCTH XDOMATOB TAKEJHX MUHEDAJIOB OCHYHO HNEE, 9YeM 6uxpoMa-
TOB.

Ina permcrpanmi maxyuennt Cv”'  mpumeRens $OTONVIACTHHEM THNA
MP. PajnoakTHBHHIl 130 TOIN 0 U3JIyuaeT He TOJABKO ) , HO M DEHT-
reHoBCkye Jyud. Ha mpuyeHsBuMecCd GoTomiacTUHKH 5“- usiayuenne Jgel-
CTByeT BHAUMTENBHO cHadee, UeM DEHTTEHOBCEUE Jy WX, U NMOITOMY MUK~
poaBTopajMoTpaMMa NoayuaerTcd AeMCTBUEN PEHIreHOBCKMX nyyeit, Ha
puc.14 # 45 npuBeJeHH Cl€JOBHE MUKDOABTODA FHOTPAMME YACTHUL HUPATA,
00paGoTaHHEHX DPACIBOPOM CHXpoMaTa KaJind pasiuyEc# EKOHOEHIpANNH
(0,05 # 0,17 r/a). B ofoux caydadx HalipjaeTcAd HEepaBHOMEDPHOCTh DacC-
npefieJi€HAA XPOMATOB [0 NMepHMeTpPy MUHEpPaloB. Ha puc.I16 npmsejpexna
SKCNepUMEHTANBHO YCTAHOBAEHHAA 3ABUCHMOCTD ajJcopOuMy ¢ HM3BJEUEHAA
B NEeHAWH NMPOAYKT 0T FO3UPOBKM OUXDOMATA Kalud. ®n0TaLNOHHNE ONHTH
OpOBOJMINCH CO CMECAMU MMHEDAJOB MUPATA M TANCHMTA C KBApIEM B
cpejie GmxpoMaTa EKanud, B xauecTse coupaTeid NMPUMEHANCA STUNOBHH
RCAHTOTEHAT, B KayecTpe MeHooOpaszoBaTel - COCHOBOE Mac/o. Maxcn-
yaibHOlt afcOpCIUY XpOMATA IAA OC0UX MUHEDANOB COOTBEICIBYET MUHH~
yanbHOE SHAUEHEE (NOTANMOHHOTO U3BICUCHMA; T.€. COCTOAHHC Iempeccun
MAHEDAJOB # HAOO0POT, MUHVMAJIBHONA aICOpOIKE XpoMaTa COOTBETCTBYET
MAKCHMAJBHOE M3BlEUSHMe MUHEDAJIOB B NEHHHJ NMPOJYKT. [IpouHOCTE
saKpelieHdd XpoMaTa Ha cyabpmpax MCCIEROBAIACH OTHTaMH Jecoponuu ¢

-
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GPUME HeHMEM MMDOMHBAHUA MUHEDAJIOs pa3JMYHHMHU O0BeMaAMH JHCTHIIMPOBAH~

Ho#f BOJH. HauGosee 3aMeTHOe CEHMXeHME @JCOPONHL NPOMCXOJZUT NP mpo-
MHBKE MIHEDaJNOB MePBHMM NODUMAMM BOoJH (30%), raibHeimas NPOMHBES
HESHAYUTENBHO M3MEHAET BEJNYHHY NepPBOHAYAJbHOH agcoponum, 4Yro yEa-
SHBAET Ha JOCTATOYHO yCTofunMBOe 3aKpenneHne XpOMCOJePRamUuX WMOHOB
H3 MCCJIe JyeMHX CYJAbPUIaX .

3aBUCHMOCTH aJCODOIIMYA XPOMATA OT EQHOCHTpAOMM BOJODOJHHX HOHOB
B 00JMACTH KNCJHX DACTBODOB B JOCTATOYHOM CTeHSHH ONMCHBAETCHA ¥paB-
HeHueM $pelujimxa, a NpM nepexofe B HeHTpaNbHYD M MENOYHYD 0GJACTH
axcopouus ocraeTcd MOYTH nocrodHHo#t (pmc.17). PesyapraTh dnora-
IUOEHHX onuiz¢B B mpejgenax pH or 1,8 go 7 NORAB3HBADT, YTO yJXeABLHOE
E0INIECTBO XpoMaTa, &JCODPOHMPOBAHHOTO NEHHHM TIaleHATOBHM NpO XYy K TOM,
SHAUATENBHO YMEHBIAETCA C NoHuxeEMeM pH. Bo (h0oTaGMOHHHX ONHTAX, B
EOTOPHX &JCODPONVA XDOMATA MEHMMAJNBHA, MADAT M TaJIeHAT H3BIEKADTCH
B NeHHH! NPONYRT MAKCHMANBHO M HaoOopor. Taxad npAMag 3aBRCUMOCTD
De3yAbTaTOB (UOTAnMM OT &JCOPOLOME NO3BONAET C IENATH BHBOJ, 4TO IpH~-
YHHOX JenmpecCHH rajeHMTa U NHADHTA XpoMaTaMd MOXHO CUMTATH 00DA 30~
BaHME BECHMA MAJODACTBODMMHX CPEJNHMX HIM OCHOBHHX XpOMATOB HA NOBEpX:
HOCTH MMHEDalOB, EOTUDHE, HECMOTDA HA O0XHOBDEMEHHOE NIDACYTCTBHE
HOHOB KCAHTIOTeHaTa, NPeNATCTBYNT NPHKPENNCHAD YacTHIH MyHEpaJa X
Oy3HPBEY BO3JYXa.

BHBOIH

1. Pa3zpafoTaHa METOMMKA KOJMYECTBEHHOM MHEDOABTODa MO padue,
KoTOpaA faeT BO3MOXEOCTH M3YYHTH pachpejeNeHHe PI0TaMOHHHX pearen-
T0B, COJEDRAIYMX MeYeHHE & TOMH, HA NOBEDXHOCTH YaCTHI OPONYETOB (0~
TaNNA. ,

2. llpuueHenne 3TOX METOJMEA NOBBOIMNO KOJNYECTBEHHO OLEHHTH
CTEeNeHE HEDABHOMEDHOCTHE DACHpeJeJeEHs KCAHTOIEHATOB HA NOBEPXHOCTH
YACTHI[ B 3aBMCUMOCTHM OT JJIMHH JTI€BOJOPOJHOTC DAJHEAN&, BOJOPOEHOTO
NOKa3aTeld pacTBOpa, KOHIEHTPALUM KUCIODOJA X PeareHIoB-peryaaTopos
N NOEa3aTlh BIMAHUE JTOTO (QAETOPA HA M3IBJCUEHWE MUHEDAJOB B0 (PAOTA-
IIMOHHHE ITPOJYKTH,

3. Hccaegopanue groTanmu gapopura c NpUMENEHNEM Ing 3TOTQ
TpugenuiaTa ¢ ™ mo3BOMMJAO KOIMUECTBEHHO OLEHUTH BHAYEHUE KOHIIEHT-
Paljii KHCJAOpOJE B pacIBOpe Kak JakTop, OmpemeIapmui pacnpejeieHue
KONIMCKTOpPa HA NMOBEDXHOCTM YACTHL QIOTALMOHHHX NPOIYKTOB.
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4. lpuueneHne MMEDOABTODAAMOrPAQUE COBMECTHO C pa pyoMe Tpuelt
AQJIO BO3MOXHOCTH M3YYHIL COBMECTHOE JeficTBME (IOTAILMOHHHX KOJNEKTO~
PoB ¥ merooCpasopaTeJielf M NMpPeLNOXUTH YCJOBMA X184 MOBHIEHMS H3BAEYE-
HUA B NEHHWE NDOJYRT TPYAHODNOTUDYEMHX MUHEDaNoB, EBK HANpEMED mHp-
pOTHHA, ,

5. IlpuyeHeEMe MURDOSBTODAAUOTPAQMM ¥ DAJMOME TDUM HA OCHOBE peHT
TeHOBCKOT0 N3NYy9EeHHd FAJ0 BOSMOXHOCTH KOJHYECTBEHHO YCTAHOBUTH
JecTBUE XPOMATOR B 3aBUCHMOCTE OT DH CpejH Ha 3aKpelmIeHHue XpOMCO-
AEPHEAMUX MOHOB H& TAJEHNTe M NUDPUTE M HA MSBJEYCHME UX B NPOJYKTH
daoTayun.
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Pug,?, PacmpepeneHnue CMeCH BTHJO0BOrO 1 Oy THIQBQro KCamTOre- _
HATOB 1o [10BEPXHOCTH Yya~ TUL TajeHKTa (1). Cyumapuas
L03UPOBKa pearema 100 r/T: ,/-xmomocmb MOYePHEHNS ;

R ¢ - LIuHa, MK —

’
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Puc.4. BiuaHMe u3BeCTM Ha HeDaBHOMEDHOCTE 3aKperieHys 3TUI0~
BOI'O KCaHToreHaTa Ha IOBEDXHOCTH cdanepura: 1 - mpn
corepxaHuu kucaopoja B myjnene 10 mr/n; 2 - npu coxep-
KaHMU KMCIOpOJA B mynene 36 Mr/n; K - KOs(guuMeHT He-
PaBHOMEDHOCIN B % ; P -TOBUDPOBKA U3BECTH B Kr/T

Puc .5 BimaHue usBecTH Ha Hepas-
Houegnocm BaKpemieHus
KCaHTOreHaToB Ha NOBEpPX-
HOCTH XaJBKOIIMpPUTA: T —-3TH-
NOBHJ KcaHTOreHar; 2-CyTH-
N0BHIl KCaHTOreHaT; 3-M30a-
MUJIOBHE KCAHTOT'@HAT; K —K0-
9cp%mneum He paBHOMEDHOCTH

, p B %; P -gosnponxa u3-

e B B S S BECTH B EI/T

L2254/

ruc .6 .MuxpoaBropa uorpamua ya-
CINOH (InOpuUTa, M3BJEYEH-
HO# B MNEHHHZ NPORYKT npm
PAOTALMN B QOECRUCJIQDOXEH-
goiélcgpene (0g - 0,47 ur/n),
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1A=

Puc.7.lluxpoasropauorpamma ya- Puc.8.MuxkpoaBTopaguorpaMMa yi-
CTUIIH (QUOODUTE, M3BJIEYEH- CTULIN (QawopuTa, M3BJIEYEH-
HOX B TMEHHHI NPOXYKT OpH HOM B MEHHHA NDOLYKT Inpu
(gnoraumn Ha BQ3LyXe GroTauuu HaCHIMEHHOH Kuc-

05-8,26 Mr/x), x 500 JOPOZOM MYJBIH
e (0= 88,2 ur /1), % 500

Puc.9.Bivanne nosupoBKU COCHO-
BOTO MacJja Ha QuO0Tauupn
mipportnHas I - osrTunonuit
xcanrorenar 150 r/tT;
2 - OyTUNOBH¥ KCAHTOTE-
HaT 450 r/t; 3 - dyTMio-
o o BH}f xcaHTorenat 400 r/T;
o0 w00 600 300 € -y3BJeyeHne B % @' -
JO3UpPOBKA COCHOBOTO Mac/Ja B T/T - o

’
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Puc.Z0.Bmuanme Ko3upOBKM COCHO- Yuc.IT ,Buuanue josuposku JIC Ha
BOT0 Macjla Ha ajcopouup droTauyMp MUPPOTHHE ¢ L=HI0~
KCaHToreHaTa NHPPOTHHOM: Tanua C GYTUIOBHM KCaHTO-

=~ DTUJOBHY KCaHTOreHaT rerarou (150 r/r) mpu
450 r/T; 2 - OyTUIOBHii €CTeCTBEHHOM DH NynbMH;
kcanioréenar 150 r/1; § -n3BreueHe B %, Q -jg0-
3 =~ OyTunoBH KCaHTOTEHAT aupoBka JIC B r/T; é-énora-
400 r/T; A -azcopOuus oud ¢ JYTUIOBHM KCaHTOre-
Mr/r; @' -Z03KpOBKa CO- HartoM (150 r/T) B cojoBOH
CHOBOro Maczna B r/T cpexre (pH - 3 kr/T

Puc.I12,MuxpopauorpaMmMa uacTUIH [IMPPOTMHA M3 NEeH-
e T o
aToM r/t) u
EZOO r/rﬁ,x 500 .
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Puc.13.Muxpopa zuorpamMma yaCTHION NMUPDPOTWMHA U3 MEH-
HOro0 npojyxTa. ®norayug npoag,unnacr, c OyTH-
n IC (1800 r/t), x 500

noBHM KcaHroreHartoM (150 r/T

Puc.T4 . MuxpoaBTOpaIuorpamMa YacTHUH NUDHTE, 00~
paG0TaHHO® DaCTBODPOM dnxgomara Kaaua
konneHTpanus 0,05 r/x,x 500
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-1Co

8 .
Pnc.i5.Mmcpoasroganmorpamua YacTugd nyupura, od-

paGoTaHHO! pacTBOpOM OuXpoMaTa Kanud
Konunerrpamuu 0,17 r/n, x 500

Puc.16,3aBUCHMOCTE aJCODPOIMM XpPO-
MaTa ¥ M3BIEUEHNA MNEHHHX
¢paxnuii raseHuTa ¥ NUPMTA
0T NO3UPOBOK OuUXpomata Ka-
ma: A -arcopléuus B Mr/n;

(0 - ZIo3upOoBXKa 3THIOBOIO
KCAHTOreHaTa B I'/T; £ -M3-
Brevenne B %5 1 - agcopOuus
raleHuTOM; 2 - ancopouus
P TOM; I BHXOJ TMpPUT~-
HOT0 NEHHOI'O NPOAYETa B %;
4 - BHXOJ raJieHUTOBOTO
neHHOTO NPOZYKTa B %

(mtt)
420

qis
610

0,08

[ 2 4 é 8 10 PH

Puc A7,.AfcopOuysa xpoMaTa TajJeHUTOM
I B 38BHUCUMOCTH OT 3HaueHMH
pH: A -ajcopdnud
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